In order to study the combining behaviour of quantative traits of rice, line x tester (10x3) progenies were generated involving 10diverse parents viz
Introduction
Globally rice is cultivated approximately on an area of 158 million hectares, with production of more than 700 million tons annually. Out of the total production nearly 640 million tons of rice is grown in Asia alone, representing 90% of global production. India has highest acreage of 44 million hectares under rice with production and productivity of 108.8 million tonnes and 2.47tonnes per hectare respectively (Anonymous, 2016) .Jammu and Kashmir state is rich in rice culture from the ancient times and it plays a pivotal role in the socio-cultural life of the people of the state. In J&K during 2015-16 rice was grown over an area of 3.04 lakh hectare with production and productivity of 64.66 lakh quintals and 21.24 quintals per hectare respectively (Anonymous, 2015) .Basmati the premier rice known for quality was also grown over an area of about of 62.25thousand hectare with production of 129.04 metric tons (Anonymous, 2016) thereby, augmenting the income of farmers. In Jammu region rice is cultivated on an area of 1.61 lakh hectares with a production and productivity of 26.04 lakh quintals and 16.18 quintals per hectare, respectively. In addition basmati has a narrow genetic base owing to which it is difficult to get full spectrum of recombinants thus, creating bottlenecks for evolving high yielding cultivars. Simultaneously, basmati is poor combiner and there is dearth of donors for improving the quality and nutritional traits. With growing demand for aromatic rice in the local and international market, high emphasis has been laid on development and improvement of basmati types. In spite of high quality traditional basmati varieties in India, the research is continued for the development of many new basmati and hybrid varieties of rice with better quality and agronomic traits to meet the consumer and farmers demand (Joshi and Behera, 2006) . Therefore, concerted breeding efforts are needed to broaden the genetic base and also to explore the best combiners for their effective exploitation in hybridization programme. Combining ability helps in understanding the nature and magnitude of gene action involved in inheritance and also identifies superior parental genotypes as well as good cross combinations (Saleem et al., 2008) . Therefore, the present investigation was aimed to assess combining ability of various morpho-physiological, quality and nutritional traits following line × tester technique (Kempthorne, 1957) (Kempthorne, 1957) and sufficient quantity of F 1 seed of 30 cross combinations so generated was produced. Observations were recorded on five randomly selected plants, per replications for 50 per cent flowering, plant height(cm.), number of effective tillers, panicle length, days to maturity, grain yield(kg/plot), 1000 grain weight, and spikelets per panicle. Observations on days to 50 per cent flowering and days to maturity were recorded on plot basis. The combining ability analysis was carried out by the following method given by Kempthorne (1957) . This design (Line × Tester) leads to partitioning of the effects of hybrids into general combining ability effects of lines and testers and their specific combining ability effects in cross combinations. At the same time, it is helpful in estimating various types of gene effects. The mating pattern of this design is that "l" lines are crossed to each of the "t" testers and thus "l × t" full sib families are produced.
Results and discussion
The analysis of variances for present study have been given in table 1. The analysis of combining ability for most of the characters revealed significant differences among genotypes, parents, crosses, parents vs crosses, lines and testers. Singh and Kumar (2004) and Panwar (2005) also reported worth of genetic variability for different traits viz, days to 50% flowering, days to maturity, plant height, number of effective tillers per plant, panicle length, spikelets per panicle, 1000-grain weight and grain yield per plant Estimates of genetic components are presented in (Table 1) . Estimates of variance of general combining ability ( 2 gca) was lower than those of variance of specific combining ability ( 2 SCA) for the traits viz days to 50% flowering, plant height, spikelets per panicle, panicle length, days to maturity, grain yield per plant and 1000 grain weight, whereas no. of effective tillers showed additive gene action. The ratio of variance of general to specific combining ability ( 2 gca/ 2 SCA) was found to be approaching/ nearby one thereby indicating additive gene action ratio of additive to dominance variance ( 2 D/ 2 A) each being less than unity indicating except in few characters as in (Table  4) .Similar results were reported by Latha et al. (2013 ),Reddy, 2002 
